Chromosome breakage in human preimplantation embryos from carriers of structural chromosomal abnormalities in relation to fragile sites, maternal age, and poor sperm factors.
Chromosome breakage is a fairly widespread phenomenon in preimplantation embryos affecting at least 10% of day 3 cleavage stage embryos. It may be detected during preimplantation genetic diagnosis (PGD). For carriers of structural chromosomal abnormalities, PGD involves the removal and testing of single blastomeres from cleavage stage embryos, aiming towards an unaffected pregnancy. Twenty-two such couples were referred for PGD, and biopsied blastomeres on day 3 and untransferred embryos (day 5/6) were tested using fluorescence in situ hybridisation (FISH) with appropriate probes. This study investigated whether chromosome breakage (a) was detected more frequently in cases where the breakpoint of the aberration was in the same chromosomal band as a fragile site and (b) was influenced by maternal age, sperm parameters, reproductive history, or the sex of the carrier parent. The frequency of breakage seemed to be independent of fragile sites, maternal age, reproductive history, and sex of the carrier parent. However, chromosome breakage was very significantly higher in embryos from male carriers with poor sperm parameters versus embryos from male carriers with normal sperm parameters. Consequently, embryos from certain couples were more prone to chromosome breakage, fragment loss, and hence chromosomally unbalanced embryos, independently of meiotic segregation.